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PROBLEM TO BE SOLVED: To provide a polarization 
independent waveguide type optical circuit constituted to 
completely eliminate polarization dependence and to decrease 
reflection return light. 

SOLUTION: An intermediate segment of two connecting 
waveguides 9 and 1 0 comprises S-shaped waveguides of the 
same shape respectively consisting of two curvilinear 
waveguides 9B, 9E 10B and 10E or the two curvilinear 
waveguides and straight waveguides 9C, 9F, IOC and 10F 
connecting the curvilinear waveguides. A groove 1 1 dug to 
cross the S-shaped waveguides is provided with one or two 
polarization rotating devices 1 2 and a perpendicular to the light 
incident surface of the polarization rotating devices 1 2 and the 
S-shaped waveguides form an angle 01 greater than 0° . 
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[ m^m 4 ] MiBa*s«iggs©ii>^c < i 1 1 :^tcf^^ 

i>m2x=>-:rm^t. K»2X7>^^jfi^8S(cSSg$n 
SStS^lHlSSOBfj tBT u -^i^?SS©7feS§cD43'i:^{c , 

tx-e'n2<i©ft^2ii^s§. tfc«2j@©fi*s#isss<!:Ktt 
^»jgsg^iiM-r mmm'^m^ h u sm-^t^© s 

m&^mm-r^j^ ^ ncmhtifcmv:. \mhh< vrnwrn 

WL^ihtixis<o. mt^M^m^m<D%<Dxmmic^tr i, 

«flr§B«i^iaiteSCD2IJ:a-C-e ©iHA^^AtC Aj: -> r C ^ -5 C i 
*!|titiT2.iS^:S 1 7!»S6 t^-rn*^ 1 3Stcfat8©«Jg? 

[l«*^8] H<iiBfii^llKSti> I/2iSgS-C* 

0 , ig 1 / 2 ^m^<D%^m^mii)mm&mwiM i 4 5 

m^m 1 7!)^7 i»-rti*^ 1 micfsM<Dmmsi^nmm^ 

[If 9 ] m^imm^^ii^. mm^ 1 / 2 j^a*? 
t?* * c i i -r 1 T^M 8 1 1 ^tc 

iBtg©(iigM«(#aijg?S§M7l£lH]?S. 
tit 1 0 } mtZitmmitti^ii'y X3fe®ig?8§-r* i> 

c i i-r ^ti*js 1 nm. 9 ii-rti3&^ 1 ^sfciaig© 

[0 0 0 1 ] 
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[0002] 

lUMonm] fit*. ^mmm<mmicti>tj:(,\ § 
[ 0 0 0 3 ] *<Sii§M-v ^ > ^^'T^it^ 

SS^r 3 > h D - Jl/-r ■& C <b -C« ^ «ctStt«rl|31tij3feS C 

[ 0 0 0 4 ] la 9 tcis*©^jsssM-7 ^^ -jy * > ^^Ti^ 

i+^HSSom^-r, 09 (a) »¥aDS. H9 (b) 

09 (a) ©B-B' mAcis\.-)i>mmm-c^i>. 

[ 0 0 0 5 ] -r /^ :t > ^*TPit5l£@!8»> 09(a) 
(CTj^-r J: ^ JC. >atR2 1 ±© ^7 ^ h* 2 2 t.ci'^ 

m 3 n/cm 1 Ktimmh 2 3 2 aj^j^j^k 2 4 

<b« ^lA;^»jffiiffi2 3im2A;'3#?e!82 4^iaSS 

■a-Zcm 1 :^i^tt*S^S 2 5 i . 1^ 1 ttl;':j»j^SS2 6 Ro' 

2 7 ^ism^Mfdm 2 :^r(S]i4ite^s 2 8 i . mi 
:&rfiii4*s^S2 5 <!:»2:&ffiii4*s^2 8 

1 'mmtm 3 9 scc^m 2 iws^i^ss 4 0 <»: > m-^'^m- 

•5. *©»iB«. 09 (b) {C7nl//cJ:^{c. 

SS2 l±tCii«$n/cJ53 5 0 um<DiP=y ■yY22<D 

> » 1 amsijfgsg 3 9 2 ii*S33ijRifs 4 0 umm 

C 0 0 0 6 ] 0 1 :^(S]i4i^^^2 5SO*ll2:^|Dl14ie^ 
S2 8W. \ : 1 i^j:-5 3dBite^il?:fflt,>S 

®*^-«$W-e*>S. A;t»^-^!S*^6A;ti3ti/c7fe». m 
l:^f&]tt*S^S2 5-C2^^3n. 1^ ia*Sa»ig8§3 9 
<!:m2ii^#ig?§4 0^e^-r^o llia*S#iSg§3 9 

Rum 2 iii^ii«[88 4 0 ^kBiikLtcmt. m 2 

^S2 8-C^iJSLTT«^-r^. 02:^|Sl14IS^g2 8-C 

2g?8§ 2 6 i II 2 2 7i}^(^mt)t S3t©fi*s^ 

^bfS. mis. mi A;^*?g?IIS2 3J!»6A*fbfcjgfi 
KOmK mi7^|filttifS^S2 5-C2^^$n, ^2:^ 
i^14M^gg2 8-c^iru-r^J«^. m2:^fS]14iS^g|2 8 

v-^m-r?> 2 o©^©(4+g^As 0 Ti^iffis A ©^i^fgT* 

•^iiiJL//c3tfim2ai:tiill?gSS2 7*^6W;t»TS. 
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•^i^£-r^2o©3fe©(atBS*si{ij^s (a/2) © 
tH;'3t--s. $/c. ^ii£-r^7t©i4taMA5'e©i3FBi©t»j 

SS. -r to ^^[fflSAS 0 V j«[fiA©l^fg-C < . 

*^-^¥j«fi©^lftm-C fj: I- ^:^«8-C* Sia^ii. -e©t^ 

^fSD/cfij^rm 1 mtimmm2 6Rz>m2m:f]mm. 

gS2 7©M:&A^*5>3fe*5tU;^f 

[ 0 0 0 7 ] m 1 mi^mmm 9 <>:m2itsisj»i$8g4 0 

©^SSSM^A Lib. tIcSSSMA L*5 0 U < 

^mmt. 09 (a) t,cm^j:^ic, mi^mmims 

[0 00 8] ?l£!SSStAL = 0 ©v J^ y x >i*'^^tt 

i5iK©fi^^^+a^^ttf'F2-a-/ci ^©3ta;'3!^i4^0 
1 otc^-To mye^mBm4 i *«jf^3-a-^ct^«^, m 
1 Atima^^ 2 3 e> A*f L//c^«. n 2 mt}mim 2 
7-i)^i^m:fjr?>o ^cr. (»iiit-^) 
20 4 1 ^iftfTf^-B-rm 1 ii*s«jg?8S3 9 '^mmv, myt^ 
jastcct -^rm 1 ii.*sjSiS8S3 9 ©®jt^4k< -r^ c 

i-C3fei«S*SIS»WCCS< b/cJS^. miA:^^jg!ffi2 

3 e, AW 1/ fc^<D—mm 1 a*s»jsais 3 9 i wst? 

-c3fes§gM A L *s^is«(c aj: ^ i . mi xtimmi§ 2 3 
3!>i6A«L./c7fe«, ^rm 1 ai;^«i«?8§2 6 *>e.ai;'3t- 

C©J:5(C. «i3fe^^tiS4 l*ffll,»r2*:©ilM 

«iS8S©?t5SS^ A L 0 *i 6 * r pJi^K: p^f 

30 2:*:©a^*jSK©3eiJgSMA L *s 0 i^igfi© 2 .-i^/c 

$7&S5mm. ilii*S5 0 um©i«^r^O. SWr^S. 
*/c. C:©i#©f|!Mt-^»©ta9Lh^W3 0-c^-c 

[0009] — 2*©il*S^jgK©7tS§gMAL7iS 

jvdi tLxm'^-ri>, 01 1«. #^^Sv■=?•;'>'^•> 
TPi-bici5ii!§©iiiiis^^=&^-r5Fci0-c&^o c<D^m 

40 f*-5* :t > if^'mm^mt. iy <J =3 >S« 2 1 ± 
© 7 K 2 2 (cifM ^titcmi At)mm^ 2 3 *>- J: o* 

m2A:tl?»jgifS2 4i. miA:^JJi?^SS2 3<i:m2A:tl 

«i^ifs 2 4 ^jas^s -ttfcm 1 2 5 i , mi 

mtfmmm 2 e *j j: o'm 2 ui;>3aij^ss 2 7 1 , m 1 Hi:t) 

2fi^8S2 6 <bm2lil;'3^i^iiS2 7>&iag!3-li-fcm2:^rp] 

i*e^g2 8 <!:. m 1 y^mn^-^m 5 im2:^isji4ig 

^f§2 8 >&il*S-r^m 1 iI*S*«^IS3 9fccfcJ>*m2JlM 

j»j^!f§ 4 0 6 3 n ^ . mmmmic wx^mmm 

50 3 2 1 ±iCim$il.tcm^ SOtmKOif^ V K 2 
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m^mmis 3 9 j: iy^'m 2 mi^mm§ 4 0 tmm 3 n/c 

^ii-C*-2), Ki3T©J:b®Jff^M»0. 7 5% 

(N i,tmm t u i>ms:<Dmmiim 2 mt)mm.f^ 
27*i6ffi;'3t. 2 I) {s<Dm-^itmitiiJimm 

8g2 6*iF>ffl;t)t--2.„ m«. :*iJSS^ALj5ii|i^l. 4 
8mm©i«^(C«. JSI^*^2 0 0 GHz m^-Citm 
1. 6 nm) ^^b^ri LT8tifp-r-5>„ 0 1 2» 

[00 10] iC6-C, v■:;>'^>:;x>:$f^^it7tliIS§■C 
». HI OSO'Hl 2tC7j^-r<fc'5{c, A;'3#jffliS*^6A 
l*-r'55fe©{B?ffitfc<ilfcJ:or. 2*©jlM?iigK<D3t8S 
SMA L 0 L < «*?«SeK©7fe?^S^:^ -/ f 

[0 0 1 1] -r^jrto^, 5tSg«MAL*S0«>t<t*^l^j^ 

■r-S, ^IR4iC!)?»e«^«2. 6 1X1 0 -4W/CC 
m • d e g )-C* 0 . V X > ^^^itpl£ll3S€r^ 
S ;^^j^?8S®l^e**« 0.014 W/ C c m 
• d e g )« 3 >««©JSie2»^» 1 . TOW/ 
Cc m • d e g )-C*S/cft. S»3t^^tBS4 1 "C^^b 
fc|^t*^{C*'5;:^^jg?gS5:ffit5fbTi^ >; =1 >Sffi2 1 

[0012] tf^:^mm8immmi^mmic i o o o -c 

AnTE = CAnx)=C 1 Aaxx + C2 (Aayy + 
Aa z z ) 

AnTM=CAny) = C 1 Aay y + C2 (Aaxx + 
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Aa z z ) 

y=3>»ts<bSE^c:^ri^« z «7ic©^jS:^r^r* o . a 

axx. Aayy, Aa z zlt^ti^tfx.'fj^, yij 

z:^f6]©tL;:;'3^{bs-c*f), -en-en? i^ss'jia;'? 

® D SSDrsg. A n TM«i^ V 3 >a«{C*^!&: x:^|Sj 

10 D-Sffl»T^-C$)€.o C lSO'C2«5^*'^XCD:)t?*tt 
MJ!-C*0. Cl = -0. 74xi0-5mni' -k 
g. C2 = -4. ixi0-5min* -kg-C^-S. 
[0 0 1 3] tilJ&i^JD^^'Scfc^^C. Vy=i>a®<!:7K 
^^c5?|6iiciBStS:;'37!)S»Qt> o /c»^. t&:;b^f bA a x x 

©ra»T^<S[>^<kS». 9im\^mLC 1 ROtC 2 
/c*TE*- K3feiTM*- FTlc-CSi^cO, TM*- K 
?fe©®Sf^^fbSA n TMj&sT E K^fe<D«*r^^^b 
SAnTEJ:«3 fc:A:#Ci„ ofsO. S»^^i^tBS4 1 ^& 

^<b*iTE^- F3feJ;0 fcA#< JicO. SI Qtcm-^i: 

2 2|t(Dil)te2S!^8S©7tSSgllA L 0 cDv X > ^ 
%l.cniy-C 1 0 d Bj««3-&/cJl^. TM^- K3^:W*^ 

11. 5dBM«tru*c\ %wMmcxm-ri>it<o 
[0014] —io. 'immm&<om^sm.A \.ifi:k.%\.^ 

nife2] 

AL =A 1 • n 

tra^nSo S5!2fc*jt,^T> A 1 »aite^jsss©i^ae^ 
»S2 i*>6Si:fTt>Sx:^i^<D5Sc»)E«ilJS;;^j{cj:o-r 

40 GIStS] 

nTE = n 0 + AnTE 
nTM=n 0+AnTM 

ii^cS. ^SJCM^r. n 0ttJD:^*5Jn*D6i^ct,^<!:^© 

2»2gss©/iSf*. AnTE. SLO'An TM»-en-en, 
F?t©®jf^^{ba-c*s. 

[ 0 0 1 5 ] T E^- F7^©ffl»f^^^b»A n T E i T 
M*- F7te©SW-¥^^bSAn TMriiTM*" F^fe© 
atlT^^^bSA n TM©a 0 t^fcfe. jS^SaSiSK 

50 ma>m^!^mimmicTu^- Y%<oisifiT e f 
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AL=2NA 

[ 0 0 1 6 ] T E^- b'^OmmmmtMAnT EtT 
[^5] 

AA = A' /2nA 1 

•c^sn-s, ii^^s&iJS©!e3ffia«j/j:?fegssMA 

1420. 4mm. Ai*^©?*?S A «: 1 . 55umi-r 
Si. l^5*^6jgS©iil»iAA«0. 04nm<!:ncS. 

coo 1 7] cn6(DRgS€:)S<^t-S:^;ffit UT. V-;, 

M-t-F(C^^$n. TM^- FrA*K^/t3l£»TE^ 
-K(C^S5SnSfc&. A«L/ci'^?.©ii?fi©^«:<!: 

[ 0 0 1 8 ] 0 1 3 {C 1 /2ieft«e*Jf AU«jffi«<#14 

I5iss©^j?r7r-r. 0 1 3 t^TfkLfc-? f X > ^^m^ 

3fe|5|SS». y 3 >atg2 1 ±©i' ^ K 2 2 fCfpSSS 
n:felll A:^2S?«!S2 3RCXm2A:^«jg8S2 4i. H 

1 W;'3»i^s§ 2 6 so'H 2 ai;^«2«?8§ 2 7 i . ^ i :^(Si 
tt-ts^n 2 5 so'm 2 :^I^ott^s^^ 2 8 i . mi m^m 

m&39A. 3 9 B<!:||2il*g^?g?SS40 A, 4 OB 
i. (»)St-a») 4 1 A. 4 1 Bi. 

n-en©ii*s*(^5g©7fcsg©4''i:>fcff$j,S3 nfci /2 

S«»A« 3 1 tc»A 3 tifcW^m 1 /2 3 2 

6^fiS3n-c(,»-5,o 0l:^^fi)ttM^^2 5SO'^2:^[^i] 

i4ife^S2 8«. 3 d Bite^*ffll,>S. 
[0019] 1 /2jSfi«if Ai«3 1 ©fP^tciJ. jSJCE 
-r 3f > X > i/-^ i?" > V - i^c i cD^li Jnx 

fflc^-So »MM \/2m&m 2 it 1X2 m&mnAm 

3 nc»A34a/c©-^. ^t^«#?PJAj:i-rH^3n-5. 

i/'2jgfig«:^»?S©J;^^c*S^-c^>Mt^*5, 

«f#-r-5.*'5XS^fcgJ?)i,<!:i?3*3 1 0 0 MmgS* 
^tcebiM^t^i^^ < ^j: S. ^(Otcsb. ^ V 5 K 7 -Y ;i/ 
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Ml/2igSfi?3 2?:fflt.iS©*3-flae«]-C*5. C©*g 
^^i>©M^iiJ]D»*€.^©©. •7 .;;yN-;/x>a?-T^ 
tt7felHli^©7fe^fi<J#tt5i> 0 1 O&C>'0 1 1 tC^nt/cJ: 
^(CTE*-K^<bTM*-K3t©¥i^ffi*Sf#6*a. i@ 

[0 0 2 0 ] cn^-cti. 

8StS^76llliSK:teti-cfcPI«©5ai**if#6ns. mi 5 

10 7fei5ii{s©^5:^-r. cm*. A;'3«is?8sm3 4. ait)m 
3 7.1 xzmsmmxms i . ^igs? i /2msMz 

2. Hi ;^v:p^^?gSg3 5SO'll2X7::^*!^8S3 7© 
ra(.CiegL/cl|lTU-^igilg4 2A. ^2TU'-2SiS 

8S4 2 Bj&>6«(S$nrc»s. 

[ 0 0 2 l]lg 1 T U-^2^S84 2 AS:(>*m2 T 

j^ifs 4 2 B ». m^-r i>mmm cc-^©^sgft^A l 

m&<Dytitm i ^ ^ -fmm^ 3 5 ©a o nx^m urn 1 

20 x'7-:fm'<s.^3 5'p=^mi}^*). miT\y-mm'S42A 
icmt)^ri^. miTu-mm!m4 2ARu:m2Ti-- 

*i^8S4 2 B4{E^Lfc3fe«H2 X5 :/2»jg8§3 7 (cfij 

-r^mBmi-:>\,^xmmf^, H2X7:/*^ss3 7fc 

/c^fetiStXC^^O. ^iL/-C?S?ffi©a8^:3^|a) (EUt 

m immLiiit}m'&^t(Dmi^mxm^r?>. c©{4 
ate tij;^jai?g8S*BSS 1/ r *j w «-e©j^s©^*i:»iS-c 

30 ?ffifiK:J:-3-C^©aK;!»sa'>Ci*iP>TU-3|jK 

3fe{4g3&5S^j:S. "TJafc--^. §iS^fi©7fe©ft7t:{4g{cm 

t)mms=s:m^tctiit)mmm 3 e ^mriB^ 2 ^ 
7 icmmLxisvfii^ Bmtimm^iphmta^tc 

[0 02 2] ic^-c, ~>u=i>a«*^5©ffiiiijt;:^fc 

J:-:>rTE^:- FifeiTM*- Kptt?»T U-*j«SS© 
ll^ftfJ^feSSSMAL/dWJ-S, LfcJ&i-^r. *-5Hi;^i!l 

40 ^. ^cr, TU-2i^88®ct3P^0C«^^ 1 /2vSSK 

3 2 A■rsc<br^%6©^S■<«3t^c>[tG■r4>T^- 
i»^g8S©?fc8SSM*laID(cLr. mt)^'^i&&<DiimM 

[0 0 2 3 ] l/2S?fitg5r»A-rSCi-r«?^«<1?tt 
[0 024] 

[|feB^*5p^?iL-<fc'5 i-r^SiSili] Li)->Lrj:*Si^. Sf3feO 
»)S^l/2i^SK3 2tCj;-,-C<Si««(#t± 
SO *l^*-rs/<:*(c«. j^tc»|5i?g©$*>Ptfii;cfJ'C*(cai)K 
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S 1 / 2 m&W. 3 2 ^Jf A-r Si£i>gj!>i* 0 . 7fe|HI8§«|iS 
te*s r . 1/2 j^SSlf 3 1 it^i&^m^mcM 

oxms.icmm$ini>. i xzm^nxma i tcsjBi 
/2<g?*si®ffljT^©jst^*^5> ^msmmm^Bm 

^jk-To m 1 7 cfc »3«:*:t?- 3 5 d B<![>^t*SA*f5i<- h (C 
[0 0 25}-:^. A/2«?rjfA-r^ii3 1 4 

^^mt^±icmmr s c i m*'^c t ^ i t ^ ^ rssi^&s 

[0 0 26] *l6Hj«. c ©J: ^ Aj:rp^gi{ciij^?»'r 3 
[0027] 

w*aRSE-r€./cj6(c. fs^^i 1 ccieis©^B^«, ss± 30 
(cj^fissn/t 1 :^i)^i,>imm.:^<DAtimm^t . isa 

&SS©3tSS©<f'C^fc. 7K¥{iie©3tetiSil[{iiS©3ttc^ 
»L/. Miaiiig©3lcW7K¥iBiS©3t«:^m-r-5fij^|5Ils 

8§. $fc«2<i©fti^«jgs§ii^ft^»<^ss?ria*s-rs 40 
mmwm^ifi 6i?s-si^-f$t*:© s ^t«:«iS8s-c«ji&3 

[ 0 0 2 8 ] */c. f«*^2{Cfetg©f6BJtt, a«±{C 
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«'S?S§®3fc8§©4''C»(C . 7K¥<Sj*?©^«Sl[<ljffi©7fefC 

^jftu. SiS<iig©^«*^<gj^©7fe^^^-r^<sisisi 
2*©at*s^jS^g§©cfipBigt5^5-*s. -€-n^n2{i©fti^« 

[0 0 2 9 ] il*]S3fciBlS5©^?««, a«±«: 
JfM3ti/c2:*:©:7fejSjg?K3&5S3a3*T.r ^c^)ll 1 -7)^^ 

€:il*S-r-2.2*:©a*g*S^S§*:>6fi£S-7' 

:c > ^T«^itS^#j^|518§©Huteilife«j&|fS©3fe5S©'^ 

lfBi>L/< «2{B^We>nT*5f?. H«ia{B<gIiIl^g©3t; 
©A«ffifCMTSSi^ifriBS^fS»2SKt*S0Scfc «5 

[0 03 0] ^/c. i«*:fl4(cf2«4©#feH^», ifS<Jl2 

tas*SHuia<@ie@lKgi©A;'3ffliJfc cfc o'Ui:t)ffliJcc^i8t3 n 
-ClS:C:f e. n-cti -5 C i T -2. ^> ©-c* . 
CO 0 3 1 ] */c. IS*]15Ccietg©^Hj«. 1 

*2g!§©7fe?§©^'.C^Cc. 7K¥{ii«?©7feWSit{ijS©7fetc 
^lfeL/> SitiBjS©7lc;W7X¥(ijS©:7fe(C^gST-S<ijglil 

Tu-sSjgs§©^'r^gi5^;!,s. -en-en2M©s.^«iS 

88. S/c»2<@©fta^i^SS<!:^ft^*iS3S;&jl*5-r^ 
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[0 0 3 2 ] $tc. Mmmeicmm<o§imit. tmm i 

ii-rft*S3~l 0S-C*-5Ci*!^<!:-r-5^>©-C* 

So 

[003 3] S/c. iS«Jl7 tCieigO^BJtt, IS3)?^ 1 10 

[0 0 3 4] W«^8tClBtg©^W«, 

T^S 7 c^-r*a*^ 1 :S(cieiS(Dl6Bg{c*jt,^r . mnimii&M 

nr i,^ -5 c i i -r -s fe<D-e* s o 

[0 0 3 5 ] Mmm9i,cmn<D^mit. m^m i 20 

»M^i/2iss«r*sc<!:*!|fSi<t-rs^ 

<D'C$>i>, 

[0 0 3 6] ifc, st*JS 1 0 K:IBt£©#6BS«> if*S 
1 7^M9 t^Tn*^ 1 JltCiBtgO^B^CCfcl^T, HUfBTte^ 

[0037] 

mmic'oi.^x^BM-r^o 30 

mmm 1 l 0 1 ». *^b^(c J;2,J|J6«a! 1 (ommM^ 
??*2g8S^7feIilS§©«lB§^^^^-r¥ffi0-e*«5. |g|2 

01 OA -A' mx<DmMmx'$)i>. 
[0 03 8] iaiRcxia2{c*ji>-r. 

ifs. 8». m2o>^t>^^tuxmm-r^m2-f;fti^m 

^s. 9 1 mmm&^. 10 itmz mmmmm. 1 

Ui 1 / 2 jgSISif 1 2 «li»151lEli i L r 40 
•r4SMSl/2j&fiS. 9A«^lM5g2ijSaJ8> 9B 

itmimmm^^. QCitmim.mmm$&. 9D»m2 

jgSS. 9G. 9H«^^^^tBII (rUMt-^) , 1 0 
A«m3SIPI^«8S. 1 0 B«^3fl^®j^8S. IOC 

3 Xi^iffi^sg. 1 0 D 4 mssmm^. i o e » 
^4 fl*s^jgss> 1 0 F w^4 mumm^x^ 0.02 

{c*jc^T. 1 3ii7t^Wi#r*.s. 
[003 9] :^mm 1 ©iSjg4S{S##igS§M7tlHl8S 
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tc^K-r cl: ^ ic> U 3 1 ±©^7 -^^ K 2 icmt^^ 
1 A:^2S&if§ 3 SO'^ 2 A;^iiS<«8§ 4 i , ^ i A 

tim^ 3 cfc o'^ 2 Atim^ 4 ^ias s -s/c^ i 

(Si14*S^S 5 i , S 1 tB;^J»?SSS 6 *j J: o*m 2 Ui;^2!S?S^ 
8S7i> miai;^ja|j^l!§6 i^2m;'35S-;^S§7*aS3 
•&:rc^2:^ffi]14*g^g|8<!:. miysf^nm-^^b tmz 
8 *iiite-r s^ i ^f^mm^ 9 so-® 2 ii 
i^^i^ 1 0 ^ 1 mj^mm^9 tm2m^mm& i 

0 1 /2 ?sfi«}f A« 1 1 titcmmn 1 
/2«s«i 2(cj;f3*i^3n-ri,iS. mi:^rs]i«g^ 

S5SO'm2:^I^i]14^^S8K:»3 d B$S^S*fflt^ 

[0040] ^fc. ^ 1 aM»?^ifS9 it. m 1 yjm\if^ 

ifS9Bi i/2jg^s«»A^i i(Dmicfi&-r?>mim. 
.^2»iss§9ci, m2i;(5i^^^^8!,cmmLfcm2m 
mmms9Dt. m2mmmm.m9Di,cmmLtcm2m 
mmmmQEt. m2SimmmK9E6ix2m&m» 
Ami i<om<'Cimri>m2mMmmi9Ficj;:*}m0s, 

[004 1 ] mmiic. m2&^^m&i o«« l^l:&r^a 
fm-^bicmmLfcmsmmmmnioAi:. mam 
mmmm 1 0 a icmm utcm 3 ^rnmrm 1 0 b i . m 
3 fti^i»«sg I 0 B i 1 / 2 isstsif A« 1 1 ©pgtc^a 
s.ri>m3mmmm.^ioct. ^2:^rfin±is^s8(c 

^b/c^4)ilPa^i^8Sl 0D<b. 04MPS2i^3Sl 0 

Dicmmu tern 4 fti^^s^sg 1 0 e i . m 4 fti^^js^ss 

1 0 E i 1 /2 j&gfix»A^ 1 1 ©raccttg-r sm4 a 

«g«j^l OFfCcfcD^RRSn^. 
[0042] 2tcHJ6«»1 1 ©v >'^ > d/'Tg^ft^UBS 
«, 09tC^^b/c^^^3S©■v'-;;>'^•:yi>^TPit3feI5|iES* 

i/2i&s«jfAi«i ix2'$^mu. m-^mxm-n 
&@ 1 1 ii!mmms9 b ins Ai^eii&sg 1 
0 B i, m—^^xm—n^@ 1 *Jt-:>*si5ifsc}3.cx©:^ 
1^*5. m 1 ft^^j^ss 9 B 3 mmm^ds 1 0 b i 1 
8o&mf3:i>m2iSim.mmmEi:m4Si\mmmsi 0 
Ei, ^bx^tih=kmimMmmm9c. msmMm 
■imioc. m2m.i^mmK9F, m4m.mmm.9s1 0 

FT*S^/c^gig<!:m^5. 

[ 0 0 4 3 ] ^ 1 mitmms§9<D^mu^(om 1 ^mm 
22^96. mimMmm89c. m2^mmm89E. 
m2m.mmm^9FxmfS.$in^s^immmt. m2 
iiM^iSss 1 0 ©ctiragi3^©ig3 ^m.wm^ \ob. m 
^mmmm^ioc. mAimmwm\oE. m4m.m 
mm \ 0 F-cfliRSsns s^t«?»?!!tjg<btti5i-m«;-c 

a*. H 1 mi^Mm& 9 2 a*S2Sj^8S 1 0 ©P4©7t^ 
«^AL«> 01®IBzSjSii§9 A> mSMPg^i^SSl 0 
A. ll2M§ai»)^9D. ^4JilM^i$egl OD©MiS 
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[0044] ^mmm. 'X^mmatKiz^it^ t^s. 
s§ 9 F -^^ 4 m.m.m&^ i o f ij^ms. s titcmmicrj: ^ 

rt^S. K2t=iT©l:b®*T^^«0. 75%t? 

c 0 0 4 5 ] s/c. 1 yzmmmnxm 1 1 0 uc 10 

J: -5 tell 1 :^(6]t4ife^S5 t^2:&l6lf4i^^li8 ^ 

0 F i^n^nftse 1 «r^-r J: ^tc?^fiS3nr*5«p . 

il30*/mSK. gUS 1 0 0//mgS-CS>-S. 1/2?S 

m\ i{c»A3ns»)R^i/2jgs«i 2»> m 

«6ffirtffi®Sf*WT^*><D-C. l/2iSft«<!:Lril)f^ 
«; 3 1 i <DftgEa3!)>4 5 gfcc i J: ^ (ci9:g 3 

[0 04 6] i/2iffis®jfAiei ncnxttifcwm 

m. 1 /2 1 2 SIIJ1^liJg'fbM-?>?Sa«{bS©3fe^ 

s«sijr@^3n-2>„ ?SMMi/2jgs«i 2«. mi 
5 -c 2 3 nfcf^. n 1 a^s^isss 9 © 

A. m3ft«g*j^i{gl OB. mSiSi^agigSSl 0C%e 
SSL/T^fcigSl. 5 5 /xmOOTE^- F^te^TM*- 
F:)t{C. ^OTTM-t- K^*TE-=e- F^tC<bl»^* 
^tC, <y?ffiS?:9 0ffil5|fe$-eS, «(iiMl/2?S^Sffi 

1 2 am 1 a*s»i^8g 9 is^um 2 ii^^isss 1 0 ©-e 
n'e-n©?t?s©*'C»tcBas5nrc^-5c:<i:7!):>6> i^^e 

* > ^^T^H^[5l8§©(S<g?«(??tt«<SrH 3 n ^ „ 
[0047 ] il*S«igSS. SIM^ l/zm&R 1 2 , S 40 
O'SMM 1 /2 jgfiS 1 2 *ilSL-CC^S^^^«SiJ© 

[ 0 0 4 8 ] a 3 :imy&m i ©ffi<^«8fjs#zii^s§M 

7felllfS©{^ffl«-giB^t--5/c«)©ST* •? . 1 /zmSM 
[0 049 ] @3(C7i^b/cti-^M««> «i&8S©='T»r 
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H^O. 7 5%. -eLt:i/2?^SS»A1f 1 HC5t« 

3nfc!^K*^M(rajff^« 1 . o)^^ssur^f -^/ci* 
c©it»©SWR03ts*5*^>^t»fii-r 

[0 05 0] mnm i /2 mmm. 1 2 isii*gisjgs§© 

^lg*50g©JS^l 4. 7 dB©JS*tM0 3t*5^S*^ 
«S0 1 *5A# < ^j-StclJe-^r/h? < ^c«9 . m«ftJS 
© 1 *^ 5 SJi(±-C 3 0 d B Jiii. 8 g[fe(_h-C60dBJit± i 

li^^^t. C©ftSe 1 »-C^SfcWA#i-^Ci?i5S 
^bl^Ji^. ©lA^A^<i^j:0-r^4i»«iMl/2i^S 

r 99. 9 % «Ttc o r U * t \ .% 

micmmm^^nmifi'^it t as ^ . cotate 1 1 

LTliST^Ml OgCJ&sSTSL-li. iSfc. C©«^C«j^i 

-r ^ C <!: rSSMM 1 / 2 jg?ft«»A« 1 1 arfi i 

[0 05 1 ] :^mmm'Cit@ 1 = sjs i bT^i+^tf 

/c. C © i # A*f Jl<- F ^©JK*fR 0 AWTtiCjlft V 

r - 3 9 d Br*ofc. fif*©© 1 = o^<Dm^mmm 

2 2 d B-C^-^fcCiiit^-rSi. JSStRD 
*A5^1 7 dEffijl^-C^/Co 

[0 05 2] [llSSfiail - 1 ] 05«. :$:^bjk:J:SII 
1 - 1 ©<ei^«ic#2»i^8S^7^lHl!{g(D«{ilS^^$^ 
^^B0-C*^„ 2*©a$Si»i«^i{g©3fe8S 
SUA L u mU±©?&«:7 ^ ;l' i 0 T©<l?gjg«< 

/^ X > i<'T^it?feiHi8S-c* I, . nfm. 1 

/2 jgSfizfc J: SjS*f©ig?««. ISSfeW 1 i ig^fcll 1 
©jl*S#iSS§ 9 *i<i; O'm 2 ©ilMJii^^SS l 0 ©tfJ^^SU 
(C. m 1 tti^^i^^ 9 B:)b> 1 0 B . mi fi^^iSSS 
9C*5j:CJf 1 OC. 02©ii:i^ii!igSS9F*S<fc(yf 1 0 
F. ll2©fli^«i«?K9EfcJ;0'l 0E^^t-t.SCi(C 
ct <5 ^313 n^.. m 1 tt«^^«8§9 B . m 1 iti^i»<g8§ 
9C. m2©iEi^2ijg5S9 F. ^2©ft«g5Sjgi^9 E© 
g$©^it<bll 1 Al^iij^iS 1 0 B. mi 1 

oc. m2(DmMmmi of. ii2©fti^^jg^s§i o 

E©*$©^ft«^bl^:^cd?). 7feSSSMAL«mi©M 
e§»jS?8§9 A*JJ:S>*1 0Aill2©M5a«jS?S89Dfc<fc 

y^i ODocjcoT^^enSo 

[0 05 3 ] Htc, n 1 ©ii:i®#-;^g§9 c*j i o 

C. ll2©ii:*g^jSSS9F*JcfcO'l 0 F^rHatC^ff- 

-^>-jKt>e (T) (c-r^ ci-r-. «ii^i/2ias^i 2 
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*5-e*, ^mmicmmm i /2 i 2 r^^r^JS 

1 2 /[im(C*T'JJ:cf-&C<i:tCj;0JSW;K0^^-4 1 d 

[0 054] l':JL±mMUtcJ: ^ iC. 2|s:||]5gfi«J 1 J:n lo 

isi-jf^t'e© s ^mm^^^m'.'f . s ^t^j^i^ifs 

[0 05 5] [mm2 ] 07 :*:«BJ{Cj;S||]5g^ 

s§. 1 6 {m:hwm^n. 1 7 «»2 x ^ >^a»®8§. 1 

8 «T U-«ig8S> 1 8 hum 1 T U-^-^S§> 1 8 B 

urn 1 fti^«iS8S^. 1 8 cBig 1 m.mmm's&^, 1 8 

D»^2TU-?!l?!S[8S. 1 8 E«^2ftilS2»j!mm. 1 
8 F «^ 2 iS^^iSSg^r * . 
[005 6] **)5fe0!l2©<gig^8te??^ig8SM7fe|5I8S 

T^-»^SSS^S^^3fe[iIi^s■r&or. S7{c^-rcfc^ 3o 
JC. A:'3«jgSgm 1 4 i> A;^fJ»j«i«m 1 4 4Si^3n 

fcm 1 ;^^^*sss 1 5 i. d^t}wm&^ 1 6 i« m:^ 

^j&Kmi 6<!:S«?n/c|^2X^^*igS§l 7i. ^ 
1 5 y^jgUg 1 5 <!:m2 X 7 Zfmm& 1 7 
TU-i»jg^S8l 8 4. 7\y'-mmklB^n<l/2W. 

mrnxm 1 1 ^cjf Asn/cSiisf i /2 jess 1 2 tc 

[0 057] TU-^?«lf8l 8«. ^lX7::^zi?SBSl 

#i^ifg 1 8 A icSi^ s n/c^ 1 mm'm&m 1 8 b 4 . 4o 

mift^^jffifS^l 8B<b l/2j&fi«»A^«l 1 iO 
IfflfC&a^Smiiti^JijSSSmi 8Ci. Il2;^^:/ii 
j^Sgl 7(CS^2flfc^2TU-5Sig8gl 8 Di. ^2 
Tb-»jgSSl 8 DiCg^M3n/c||2fti^«V^gS^l 8 
E i. m2 ft*S#?^8g^ 1 8 E i 1 /2 jgfi«»A1« 1 

1 ©ratcfegr 2 itt^g^jgss^ 1 8 F (c J; o r«tfis 

[ 0 0 5 8 ] ^ 1 T b-^i^SS 1 8 A 1 fllSSIi^US 

^ 1 8 B , mi fli^^issg^ 1 8 B 1 m.tm'mm 
1 scco-en^ticDgi^*. Rof|i2ru-^8Si 8 so 
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0 4^2 ffi«H»j^8§m 1 8 E > m 2 ^mw^m'm. i s e 

2i£s^j^8sm 1 8 F ©-en^nog^M^j*. la 4 

{OT^t-J;^CC> l/2?g?fi«»A^l l^«MMl/2 
?gS«zl 2 tW)JclSJ-ia«g±fc*5. *yt. 1/2S^ 

SSifA^l 1». i2;5^>y^i^-<'»i'V-^£i'CD 

[0 05 9] ifmmm2<D7\y-mm^^%mmm 
mmmmim 1 8 c tm2m.umiimm. 1 a f*:>6«cs 

[ 0 0 6 0 ] m 1 ft,^zgj&8§^ 1 8 BSO'»2 tt^^jS? 

1 8 E i> mmmm&\t±xm c a^^m t 
nm.®z mift^^isssmi 8B®ffl^<tii2 

mSmm&V^ 1 8 E<Dfti|g<i:<D|5IiKt^l,C^<D:^[p»* 1 8 0 

2m.wmms^ 1 s F*«js-r-5ii:^a»ig3s»^ri^i; 

S3«:J*%. *^-^^©m^ttl/2?gSS»A^tl IR 
0«i8Ml/2jgS«l 2<!;lHl-©ftS02 *o<S. 
o3J»5mi TU-»jS381 8ARCXm2TU-3»i^iSl 

[^Dt^sss^j^o. L./c*5^r, Mi;^7yegigss 

1 5 i02X^rr'^|ig?iSl 7tCj^Sn/cTU-«?g?gl 

^.014 fC^L/cT U-»jSKtS^5feiailSilaI Ci^tt 

[0 06 1 ] »MMl/2igSffil 2©ai^<bmiiai^ 
mmS^ 1 8 C 4^2 1 8 F ?:«fi5t-r 

iS«g*;^8s<t(Dfts©2», mmm \ <bisiD< st^^i 

OS*iW*bt>. 2|i:||ig«?[|r»e2 = 5S<i:fj:^>J:^tc 

a-C*«5 > WmmO- 3 5dB (0 1 6#M) itbl^L. 
ri 5dB©JSWW*IJ?&S||ii-ClrTt^^C4*s^}-3!)i-5. t. 
fc. C©«l^c«jS<bf •5C<!:T»|gSl/2jgS«»A 
«1 HJi^c^^'j:!?. ^-Yi^>^v-^j:<»:-©«StS»PX-C 

[0 06 2 ] lH±mm L/c J: ^ {c. :^mmm2iCj:ti 
SSi m 2 X ^ ^#jJgSS©r^©T U -«jg!{§©4iPaSa:^ 

SSSP^tc 1 /2 jSSe??:»A-r^C i-C, <SigtS??t±^r 
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[0 0 6 3 ] :$^B^^, mtmt'cmri^mitmic 
1 Rammm 2 -ec* i / 2 isssif a« 1 u* s 

m-r?>:f3f^'>cmmm^mL'ri.^tctcii>mmm 1 /2 ^ 10 
m 1 /2 ?g?fi<g 1 2 » s^t«s»?g!« 1 8 ©«5H-c*n 

M 1 / 2 i^gS 1 2 3t;|51S§©^^5BlfifJ^c4jpa.>;^.(c* S 
[0064] 

[0ffi©1SWd:iJiB^] 

1 ] *^l9ic J: sussed 1 <D<lig5St«c?¥^igS§S7t 

imz] mi<DA-A' uv(D9fi^m'c$>^o 

[H 3 ] 1 (ommmi$i^m^^m^'^^(D{fm 

[05 ] nigFo 1 - 1 <Dmm.miii^mm^m(om 
ssmi&=^nk-rw-mmv$>i>, 30 
[06 ] nifi^i - 1 ©7^-^^•2S^^m*fflo/i:«j^«< 

[07] 3|s^?g (C J; ^ mmm 2 <D(S)ffi«lfi!c#aijffiS§M?t 

[08] mmmzic*si.ii>mm:^^i' hJi^^m-rm-oh 

[09] gE3fe<D V y^ a: > ^T^^^ftTfeiaSS^rmrS 
-C. ( a ) «¥®0. ( b ) W»rH0-e*5. 

[010] fit*© V X > ^^T*si-?fe@8S©1^* 
iJiBj-r^/c*©0r*-5. 40 

[011] ^^^ti*v X > ^=^m\^M^<o^mm 

[012] fi£*(7>V ^^ * > ii'TgttbfclslSSO!^* 
Ui0B-r^/i:fit)®0-CS)^„ 
[013] fi£3ftCD<ij^MfiSi?M V * > ^f+^fe 

[014] SS^M <3 Tfe L /c V :c > i^T^it 

[015] 'iim<Dm(&.mm^mr \y -iwm^^^itm^ 

O2Fa0-C*^). 50 
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[016] miW:^%^muvtcrv^-mm'm,^%m 

[0 1 7 ] 0 1 5 <DU^<D7 U ^#^SgtS^^7fe[5I|^SOJS 

I, 21 u =3 >a« . 

2.2 2 ^"y-jV 

3. 2 3 ^lA:^^?SifS 

4. 2 4 m2Kt)m'im 

5. 2 5 » 1 :^lS]t4M^IS 

6. 2 6 m\mt>mm^ 

7. 2 7 ^2m;^J»?RSS 

8. 2 8 l^2^f^^JttM^S 

9 mimmim 

9 A 01M§§iS<g8§ 

9B f^immmssk 
9c ^la^ssjsss 

9D m2MgfliSj^8S 

9E m2mmm& 

9F ^2ii:i^«?SS8 

9G m^-^mm (snit-^r) 

10 mz'^mmn 
lOA msjRra^iigss 

lOB |g3fli^«iSSS 

IOC mzmmmm 

lOD m4Mg3#i$Sg 

lOE mAMumm 

lOF ll4il:«g*jS^8S 

II. 31 l/2ig?fiflRjfA«l 
12. 3 2 8l]^l/2jSJS« 
13 ?^^Willfl 

14. 3 4 Kiimm^m. 

15.35 lll;^^:/#<g^8S 

16.36 tB:^**^^ 

17.37 m2y^'7-:fWim 
18 TU-«jfi£i^ 

1 8 A HIT u-siisas 

1 8 B HI ftlS^j^Sgm 

1 8 c m\ mMm'mm. 

I8D m2TU-«jg^8S 

18E m2tsimmmfm. 

18F H2ii:^^i^sg^ 

19, 1 9 A, 1 9B ^\m^w<m 

20. 20 A. 20B m2mi^m<m 

2 K 2 1 A. 2 1 B ^^^i^tBS 

22 A HlTI^-«}^8§ 
22 8 H2TU-»}^8§ 

39. 39 A. 39B H lilM*&SS 

40. 40 A. 40B m2m^mm& 
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4 1. 4 1 A, 4 1 B m^^^tm 
42 A miTiy-mmm 



(U) !t$PB 2 0 0 1 - 2 7 2 5 6 1 
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*42B m2Ti'-mm^ 
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